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( ) , dipole , .
$R$ , $\omega$ $R$ dipole , $p_{\infty}\in R$ $\omega$ . $\omega$
$R-\{p_{\infty}\}$ , $\omega$ conical singularity $\mathit{9}\omega$ . ($n$
, $2(n+1)\pi$ conical singularity . ) , $x_{0}\in R-\{p_{\infty}\}$
, $\omega$
$\Phi_{\omega,x_{0}}$ : $R- \{p_{\infty}\}\ni x\mapsto\int_{x_{\mathrm{O}}}^{x}\omega\in \mathbb{C}$
, $g_{\omega}$ . ( $\mathbb{C}$ , $\mathrm{R}^{2}$ ,
. )Dipole $\omega$ \Phi , $x_{0}$ $R-\{p_{\infty}\}$
.. ” . , $\gamma$ : $[0, 1]arrow R-\{p_{\infty}\}$ , $\Phi\circ\gamma$ : $[0, 1]arrow \mathbb{C}$




1. $n$ , $\mathrm{H}$ $n$ $(a_{1}, a_{2}, \ldots, a_{n})\in \mathrm{H}^{n}$
.
$n$ , ( ) $arrow(a_{1})arrow(a_{1}+a_{2})arrow\cdotsarrow(a_{1}+a_{2}+\cdots+a_{n})$
$n+1$ . ( 1)
2. $n$ , $n$ $(a_{1}, a_{2}, \ldots, a_{n})$ $n$ $\sigma$
$\Gamma=((a_{1}, \ldots, a_{n}), \sigma)$ . $\sigma$ , $\sigma(1)\neq 1,$ $\sigma(n)\neq n,$ $\sigma(i+1)\neq\sigma(i)+1$
$(i=1, \ldots, n-1)$ .
$n$ $\Gamma$ , 2 $n$ $(a_{1}, \ldots, a_{n})$ $(a_{\sigma(1)}, \ldots, a_{\sigma(n)})$ ,
, 2
( ) $arrow(a_{1})arrow(a_{1}+a_{2})arrow\cdotsarrow(a_{1}+a_{2}+\cdots+a_{n})$ ,
( ) $arrow(a_{\sigma(1)})arrow(a_{\sigma(1)}+a_{\sigma(2)})arrow\cdotsarrow(a_{\sigma(1)}+a_{\sigma(2)}+\cdots+a_{\sigma(n)})$
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$\Gamma=((a_{1}, \ldots, a_{n}), \sigma)$ , 1
.
, $(a_{1}, \ldots, a_{n})$ ( ) $arrow(a_{1})arrow(a_{1}+a_{2})arrow$
$\ldotsarrow(a_{1}+a_{2}+\cdots+a_{n})$ 2 $-\sqrt{-1}t,$ $a_{1}+\cdots+a_{n}+\sqrt{-1}t(t\in[0, \infty))$
, $D_{r}$ . , $(a_{\sigma(1)}, \ldots, a_{\sigma(n)})$
( ) $arrow(a_{\sigma(1)})arrow(a_{\sigma(1)}+a_{\sigma(2)})arrow\cdotsarrow(a_{\sigma(1)}+a_{\sigma(2)}+\cdots+a_{\sigma(n)})$ 2
$\sqrt{-1}t,$ $a_{1}+\cdots+a_{n}+\sqrt{-1}t(t\in[0, \infty))$ , $D_{l}$ . ,
$D_{r}$ $D_{l}$ 2 $\sqrt{-1}t,$ $a_{1}+\cdots+a_{n}+\sqrt{-1}t$
$(t\in[0, \infty))$ , , $D_{r}$ $a_{i}(i=1,2, \ldots, n)$ $\ovalbox{\tt\small REJECT}$
$a_{i}$ , 1 p
, 1 $p_{\infty}$ $(R_{\Gamma},p_{\infty})$ .
. ( 2)
$z$ , $\mathbb{C}P_{1}$ $dz$ $\infty$ 2
dipole , ,
$R_{\Gamma}$ , $dz$ p 2 dipole $\omega_{\Gamma}$
.
, dipole $(R_{\Gamma}, \omega_{\Gamma})$ ,
, $\omega_{\Gamma}$ , . ,
p . ,
. , “ $\mathrm{H}’$’ .




, $\mathrm{H}$ dipole ,
. , .
1 $[\mathrm{H}\mathrm{O}3]$ . ,
{ $(R,\omega)|R$ , $\omega$ $R$ dipole $H$ }
.
, dipole $(R, \omega)$ $\mathrm{H}$ , $c\in \mathbb{C}^{\cross}$
$(R, \alpha v)$ $\mathrm{H}$ , .
. 1 .
1 , . ( , $\mathrm{H}$
. )
1. $(R, \omega)$ dipole , $p_{\infty}\in R$ $\omega$ . ,
$x\in R-\{p_{\infty}\}$ ( ) p ,
$x$ ( ) p .
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( 1 ) $x\in R-\{p_{\infty}\}$ p .
p $\omega$ 1 $D$ , $\omega$ 2
\Phi , $x_{\mathrm{O}}$ $D-\{p_{\infty}\}$ \Phi , $\Phi_{\infty}$ $D-\{p_{\infty}\}$
, $r$ $\{z\in \mathbb{C}||z|>r\}$ . , $x$
, $D$ , , \Phi $-r$
. , $R$ – $D$ $g_{\omega}$ .
$x$ $\omega$ , $x$ $\omega$
, 1 . , $x$ $\omega$
, , p .
$\omega$ , $n$ $n+1$ , ,
$\omega$ , , $D-\{p_{\infty}\}$
${\rm Re}(\Phi_{\infty}(x’))<-r$ $x’$ , \Phi ${\rm Im}(\Phi_{\infty}(x’))$
, $D-\{p_{\infty}\}$ , . , $x$
, $x_{1}\in D-\{p\}$ ${\rm Re}(\Phi_{\infty}(x_{1}))<-r$ $x_{1}\in R-\{p_{\infty}\}$
. $x$ p , $|{\rm Im}(\Phi_{\infty}(x_{1}))|<r$
, $\epsilon<r-|{\rm Im}(\Phi_{\infty}(x_{1})|$ , $x_{1}$ $D-\{p_{\infty}\}$ $\epsilon$- $U_{\epsilon}(x_{1})$
p , , $\omega$
. , $U_{\epsilon}(x_{1})$ $W$ ( , $U_{\epsilon}(x_{1})$
$R-\{p_{\infty}\}$ ) $D-\{p_{\infty}\}$ ,
.
, $U_{\epsilon}(x_{1})$ $E$ . $W\cup E$ .
$t$ } $f_{t}$ : $W\cup Earrow W\cup E$ , $p\in W\cup E$ $p$
$t$ . $W\cup E$ $g_{\omega}$ ,
$f_{t}$ well-defined . $\gamma$ : $[0, 1]arrow W\mathrm{U}E$ $W\cup E$
, $\gamma([0,1])$ , $t$ $f_{t}\circ\gamma([0,1])$ $W$
, $W$ , $\gamma$ 1 . , $W\cup E$ .
$W\cup E$ , $\Phi_{\infty|U_{\mathrm{g}}(x_{1})}$ $\Phi_{W\cup E}$ : $W\cup Earrow$
$\Phi_{W\cup E}(W\cup E)\subset \mathbb{C}$ . $\Phi_{W\cup E}(W\cup E)$ $\mathbb{C}$ . , $E$
, . , $\Phi_{\infty}(E\cap(D-\{p_{\infty}\}))\cap\{z\in \mathbb{C}|{\rm Re} z>0\}\neq\emptyset$
, $x_{1}$ $x$ p , .
$\Phi_{\infty}(E\cap(D-\{p_{\infty}\}))\cap\{z\in \mathbb{C}|{\rm Re} z>0\}=\emptyset$ , $E\cap(D-\{p_{\infty}\})$
, , E–D . , $R-D$
. , $x$ p .
( 1 ) $(R, \omega)$ dipole , $p_{\infty}\in R$ $\omega$ .
$R_{0}$ , p , p
$R-\{p_{\infty}\}$ $R-\{p_{\infty}\}$ . , $\omega$
p . , 1 ,
$B_{1},$ $B_{2},$
$\ldots,$
$B_{n}$ 2 $D_{+}$ $D_{-}$ ,
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$\omega$ , $B_{:}$ $\mathbb{C}$
$\mathrm{B}_{:}$ , $D_{+}$ $\mathrm{H}_{+}$ , $D_{-}$ $\mathrm{H}_{-}$ .
$D_{+}(\mathrm{H}_{+})$ , $\omega$ , $\mathrm{H}$ , $\omega$
1 . , $D_{-}(\mathrm{H}_{-})$ 1 ,




$\mathrm{B}_{\dot{l}}^{w}$ $\mathrm{B}_{1}^{e}$. 2 . ,
$a:\in \mathbb{C}$ . , $\mathrm{H}_{+}$
$\mathrm{H}_{+}^{w}$ $\mathrm{H}_{+}^{e}$ 2 .
$\mathrm{H}_{-}$ $\mathrm{H}_{-}^{w}$ Hi 2 . ( 4)
”
4.
$\text{ }$ $\mathbb{C}$ $\mathrm{H}_{+}^{e},$ $\mathrm{H}_{+}^{w}$ , Hi, $\mathrm{H}_{-}^{w}$ , B7, By, . . . , $\mathrm{B}_{n}^{e},$ $\mathrm{B}_{n}^{w}$
. , $\mathrm{H}_{-}^{e}$ $\mathbb{C}$ ,
, B7, $\mathrm{B}_{2}^{e},$ $\ldots,$ $\mathrm{B}_{n}^{e},$ $\mathrm{H}_{+}^{e}$ ,
$\mathbb{C}$ . , $\mathrm{H}_{-}^{e}$ $\mathrm{B}_{1}^{e},$ $\ldots,$ $\mathrm{B}_{n}^{e},$ $\mathrm{H}_{+}^{e}$
. , $\mathrm{H}_{-}^{w}$ $\mathbb{C}$ ,
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, $\mathrm{B}_{1}^{w},$ $\mathrm{B}_{2}^{w},$ $\ldots,$ $\mathrm{B}_{n}^{w},$ $\mathrm{H}_{+}^{w}$
, $\mathbb{C}$ $R_{0}^{w}$ . , $n$ $\sigma$
$\mathrm{B}_{\sigma(1)}^{w},$ $\mathrm{B}_{\sigma(2)}^{w},$ $\mathrm{B}_{\sigma(n)}^{w},$ $\mathrm{H}_{+}^{w}$ . , $R_{0}^{e}$ $m$
2 $\sqrt{-1}t$ , $a_{1}+\cdots+a_{n}+\sqrt{-1}t(t\in[0, \infty))$ , , $\mathfrak{B}$
$a_{i}$ $R_{0}^{w}$ $a$: ,
5.
, $R_{0}\cup\{p_{\infty}\}$ , $\cup\{p_{\infty}\}=R$
. , dipole $\omega$ , $\mathbb{C}$ $z$ $dz$ $R_{0}^{e},$ $R_{0}^{w}$
. , , $a_{1},$ $a_{1}+a_{2},$ $\ldots,$ $a_{1}+\cdots+a_{n}$ $R_{0}^{e}$ $\omega$
, $\sigma$ $\sigma(1)\neq 1,$ $\sigma(i+1)\neq\sigma(i)+1,$ $\sigma(n)\neq n$




1 , , $\mathrm{H}$
dipole . , ,
, dipole .
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$(R, \omega)$ dipole , p $\omega$ . 1
, , p , p
$R-\{p_{\infty}\}$ $R-\{p_{\infty}\}$ .
1 $\mathrm{H}$ , $\omega$
p ( ) $R_{0}$ , $R_{0}$ $B_{1},$ $B_{2},$ $\ldots,$ $B_{n}$
2 $D_{+}$ $D_{-}$ , $\omega$
, $B_{1}$. $\mathbb{C}$ $\mathrm{B}_{i}$ , $D_{+}$
$\mathrm{H}_{+}$ , $D_{-}$ $\mathrm{H}_{-}$ .
$D_{+}(\mathrm{H}_{+})$ , , $\omega$ 1 .




, $\mathrm{H}_{-}$ , $\omega$
. $\mathrm{H}_{+}$ , $\omega$
. , $\mathrm{B}_{:}$ , $\omega$




$R-(\{p_{\infty}\}\cup R_{0})$ , 6 “ ”
$R-\{p_{\infty}\}$ .
$R-(\{p_{\infty}\}\cup R_{0})$ , $R-(\{p_{\infty}\}\cup R)$ $\omega$ $R_{0}$
. ( ) , 1
. ( )
2. $R-(\{p_{\infty}\}\cup R)$ , $x\in R-(\{p_{\infty}\}\cup R)$ (
) , $x$ ( )
$\omega$ .
, $R_{0}$ $R-$ ( $\{p_{\infty}\}\cup$ )
$R_{1}$ . 1 , $R_{1}$ $\omega$ $R_{1}$




$\mathrm{R}|$ , $\omega$ $\omega$
$b_{\ovalbox{\tt\small REJECT}}$ , . ( 7)
$arrow$
7. $R_{1}$
$R-$ ( $\{p_{\infty}\}\cup$ $\cup R_{1}$ ) , 6 “ ”
, 7 “ ” $R-\{p_{\infty}\}$
.
$R-(\{p_{\infty}\}\cup R_{0}\cup R_{1})$ , $R-(\{p_{\infty}\}\cup R_{0}\cup R_{1})$ $R_{1}$
, $R-$ ( $\{p_{\infty}\}\cup$ $\cup R_{1}$ ) $\omega$ $R_{1}$
, . ( )
3. $R-$ ( $\{p_{\infty}\}\cup$ $\cup R_{1}$ ) , $x\in R-$ ( $\{p_{\infty}\}\cup$ $\cup R_{1}$ )
( ) $R_{1}$ , $x$ ( )
$R_{1}$ $\omega$ .
, $R_{1}$ $R-(\{p_{\infty}\}\cup R_{0}\cup R_{1})$
$R_{2}$ . $R_{2}$ $\omega$ $R_{1}$ $R_{2}$ , $\omega$
$\mathbb{C}$ $\mathrm{R}_{2}^{1},$
$\ldots,$
$\mathrm{R}_{2}^{k_{2}}$ . , $\mathrm{R}_{2}^{i}$ ,
$\omega$ $\omega$ $c_{i}$






. $\cdot$ \acute .$\cdot$-,^ $./q_{\mathrm{R}_{1}^{l_{l}3}}^{f}.j’-,---$ $.’/\prime\prime\prime’.\cdot$. $\prime\prime.’..\cdot\prime\prime\prime.\cdot$
8. $R_{2}$
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$R-(\{p_{\infty}\}\cup R_{0}\cup R_{1}\cup R_{2})$ , 6 “ ”
, 7 “ ” , 8
“ ” $R-\{p_{\infty}\}$ .




, “ ” , $n$
$((\begin{array}{l}a_{1}d_{1}\end{array})$ , $(\begin{array}{l}a_{2}d_{2}\end{array}),$ $\ldots,$ $(\begin{array}{l}a_{n}d_{n}\end{array}))$
. , $a$: ( ), $d_{:}$ 0
(depth) .
, , 1), 2), R-3) .
1): $d_{1}=0,1$ , or 2.
2): $d_{n}=0$ , or 1.
R-3): $d_{:+1}-\mathrm{A}$. $=-1,0,1$ , or 2.
.
$($.
$(\begin{array}{l}a_{1}0\end{array}),$ $(\begin{array}{l}a_{2}2\end{array}),$ $(\begin{array}{l}a_{3}3\end{array}),$ $(\begin{array}{l}a_{4}2\end{array})$ , $(\begin{array}{l}a_{5}3\end{array}),$ $(\begin{array}{l}a_{6}2\end{array}),$ $(\begin{array}{l}a_{7}1\end{array})$ , $(\begin{array}{l}a_{8}0\end{array})$ , $(\begin{array}{l}a_{9}1\end{array}),$ $(\begin{array}{l}a_{\mathrm{l}0}1\end{array}))$
, 1 ( “ 1 ”
), 2 (“ 2 ”
), $\cdots$ , . .
1 : $(a_{2}, a_{3}, a_{4}, a_{5}, a_{6}, a_{7})$ $(a_{9}, a_{10})$ 2
2 : $(a_{2}, a_{3}, a_{4}, a_{5}, a_{6})$ 1
3 : $(a_{3})$ $(a_{5})$ 2
$a$: 4), 5), 6), 7), R-8), R-9) .
4): $d_{i}$ , ${\rm Re} a:>0$ .








$\mathrm{R}-8):$ fi&r*B $\sigma$) $\epsilon.\sigma 2-\Re 9F^{1}\mathrm{J}\beta=(b_{1}, b_{2}, \ldots, b_{k})[]’.\mathrm{X}\backslash \mathrm{f}\mathrm{b}^{-}\mathrm{C}\not\in)$
${\rm Im}(b_{1}+\cdots+b_{:})\geq 0$ $(1 \leq\forall i\leq k)$
$\mathrm{R}-9)$ : $\gamma=(c_{1}, c_{2}, \ldots, c_{l})$
${\rm Re}(c_{1}+\cdots+\mathrm{q}.)\leq 0$ $(1\leq\forall i\leq l)$
, “ $n$ ” .
3. $n$ , $n$ , 1), 2), $\dot{\mathrm{R}}-3$), $4$),
5), 6), 7), R-8), R-9) . , ,
.
, $\mathbb{C}$ $a_{1},$ $a_{2},$ $\ldots$ ,
. “ ” . , 1 $(b_{1}, \ldots, b_{k})$
$\sum_{i=1}^{k}b_{i}$ , $-t\sqrt{-1}(t\in[0, \infty))$
$\sum_{i=1}^{n}a:+t\sqrt{-1}(t\in[0, \infty))$ $\mathbb{C}$
, 1 $(b_{1}, \ldots, b_{k})$ , 2 $(c_{1}, \ldots, c_{l})$
$\sum_{i=1}^{l}c_{i}$ , 1 $\sum_{1=1}^{k}.b_{i}$
$\mathbb{C}$ , $\cdots$ , $\mathbb{C}$ . ( 9)




, “ $n$ ” .
4. $d$ $n$ , $d$ $n$ $n$
$\Gamma=(($ $(\begin{array}{l}a_{\mathrm{l}}d_{1}\end{array}),$ $(\begin{array}{l}a_{2}d_{2}\end{array}),$ $\ldots$ , $(\begin{array}{l}a_{n}d_{n}\end{array})),$ $\sigma)$
. $\sigma$ , $\sigma(1)\neq 1,$ $\sigma(n)\neq n,$ $\sigma(i+1)\neq\sigma(i)+1(i=1, \ldots, n-1)$
, $n$
$((\begin{array}{l}a_{\sigma(1)}d_{\sigma(1)}\end{array})$ , $(\begin{array}{l}a_{\sigma(2)}d_{\sigma(2)}\end{array}),$ $\ldots,$ $(\begin{array}{l}a_{\sigma(n)}d_{\sigma(n)}\end{array}))$
1), 2), 4), 5), 6), 7) L-3), $\mathrm{L}-\cdot 8$), L-9) .
L-3): $d_{\sigma(:+1)}-d_{\sigma(:)}=-2,$ $-1,0,1$ .
$\mathrm{L}8)$ : $\beta=(b_{1}, b_{2}, \ldots, b_{k})$
${\rm Im}(b_{1}+\cdots+b_{i})\leq 0$ $(1 \leq\forall i\leq k)$
$\mathrm{L}-9)$ : $\gamma=(c_{1}, c_{2}, \ldots, c_{l})$
${\rm Re}$ ( $c_{1}+\cdots$ ) $\geq 0$ $(1\leq\forall i\leq l)$
$\Gamma$ , 2 , $\mathbb{C}$






2 $[\mathrm{H}\mathrm{O}3]$ . , .
{ $(R,$ $\omega)|R$ , $\omega$ $R$ dipole}
, $g$ , dipole $MD_{g}$ ,
$4g-1$ . ,
dipole , 1 $2g$ .
, $8g\pi$ , $g$ dipole
. , $2\pi\cross(8g-2)-\pi\cross(8g-2)$ $8g-2$
. ,
$g$ dipole , $4g-1$ . ,
dipole 2 $4g-1$ .
$\mathrm{H}$ dipole open dense , $g$ dipole
$MD_{g}$ , $4g-1$ 0
open dense . , 2
dipole 0 , $4g-1$ ,
$\sigma$ $(\#)$ .
$(\#)\{$





$C(\sigma):=$ { $((a_{1},$ $\ldots,$ $a_{4g-1}),$ $\sigma)|a_{1},$ $\ldots,$ $a_{4g-1}$ }
$D(\sigma):=\{(R_{\Gamma}, \omega_{\Gamma})|\Gamma\in C(\sigma)\}$
, .
3 $[\mathrm{H}\mathrm{O}2]$ . (1) $D(\sigma)$ $MD_{g}$ open cell , $(a_{1}, \ldots, a_{4g-1})$
.
(2) $D:= \prod_{\sigma}D(\sigma)$ $MD_{g}$ open dense .
, hyperelliptic curve dipole .





$g$ hyperelliptic curve, $\iota$ hyperelliptic involution , $\iota$
2 $p_{\infty},p_{0}\in E$ , p 2 $p_{0}$ $2g$ dipole $\mathbb{C}^{\mathrm{x}}$
}$.$. . dipole $2g$
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, $\iota$ , $\mathbb{C}$ 180 .
, , $g$ hyperelliptic curve hyperelliptic
involution 1 2 , hyperelliptic involution $2g$
dipole .
$E,$ $\iota$ , p , $\iota$ $p_{0}$ , $\iota(p_{0})=p_{1}$ ,
p 2 , $p_{0}$ $p_{1}$ $g$ dipole $\mathbb{C}^{\mathrm{x}}$
. dipole $2g+1$
, $\iota$ , $\mathbb{C}$ 180 .
, , $g$ hyperelliptic curve hyperelliptic
involution 1 2 , hyperelliptic involution 2
$g$ dipole .
, dipole , hyperelliptic curve
$\mathbb{C}$ parametrize .
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